The author describes the construction of o scale to measure self-concepts, person concepts, and product concepts. Multivariate analysis and multidimensional scaling procedures are employed to develop c 15-item semantic differential scale. Measures of test-retest reliability are reported. Validity of the scale is assessed by the multitrait-multimethod matrix approach.
The use of measures and scales without due attention to their reliabihty and validity is one of the major factors contributing to the mass of equivocal fmdings in marketing research. As has been pointed out, if unequivocal results are to emerge, marketing researchers must develop and design their own instruments to measure reliably and validly the particular concepts being investigated (Jacoby 1978; Kassarjian 1971) . To this end, a scale to measure self-concepts, person concepts, and product concepts is developed. Measurements of such concepts are required in a variety of marketing research situations. The objective here is to describe the construction of the scale rather than to present a generalized scale for measuring self-concepts, person concepts, and product concepts. This description should enable other researchers to develop their own scales to suit specific problems. The specific concepts chosen for the study are automobiles and actors. The steps in the scale development procedure are summarized in Figure 1 . The theoretical foundations, initial item selection, item analyses, and assessment of reliabiUty and validity of the scale are described.
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THEORETICAL CONSIDERATIONS
The theoretical foundations for developing the scale were derived directly from the work of Osgood, Suci, and Tannenbaum (1957) . The semantic differential was employed as the measurement technique. The theoretical rationale for using this technique for measuring the perceptions of persons, objects, and other concepts has been elucidated by Osgood, Suci, and Tannenbaum (1957) . In addition, "the semantic differential has enjoyed a popularity in marketing research that is unmatched by any other psychological scaling procedure" (Green and Tull 1978, p. 191) .
The guidelines for generating the appropriate universe of items have also been provided by Osgood, Suci, and Tannenbaum (1957, p. 78-80) as well as by Mindak (1961) . The items should be relevant to the concepts being judged. Moreover, the items should exhibit a certain factorial composition. Evaluative, potency, activity, stability, tautness, novelty, receptivity, and aggressiveness factors have been shown to account for a large variation in the semantic space. Hence, scale items should be selected to reflect these and perhaps other appropriate factors. Another criterion governing the selection of scale items is their semantic stability for the concepts and subjects in a particular study. Furthermore, Osgood, Suci, and Tannenbaum (1957) recommend that frequency of usage as determined by free association or a comprehensive source such as Roget's Thesaurus be used to generate the scale items. These guidelines were adopted to generate an initial pool of items. KeUey's (1955) repertory grid procedure were employed. The items so generated as well as some from the studies of Osgood, Suci, and Tannenbaum (1957) were used to construct an initial pool of 70 items.
To begin reducing the number of items into a usable subset, a panel of four judges was used. Each judge was asked to evaluate independently the 70 items and select a subset of about 35 items applicable for measuring self-concepts, person concepts, and product concepts. The judges had to select at least three items for each of the eight factors which account for a large variation in the semantic space. Agreement among all the judges was obtained for 27 items. In this list, each of the eight factors was represented by at least two items.
A scale consisting of 27 items was believed to be too long. Typically, in studies of self-concepts, person concepts, and product concepts, the measurement of a large number of concepts is required. Hence, it was deemed necessary to reduce the list of 27 items to a smaller subset, which was accomplished by an empirical study. This procedure of scale development is not uncommon in marketing. For example, in developing their scales, Allison (1978) and Lundstrom and Lamont (1976) first generated a pool of items, judgmentally selected an initial list of items from this pool, and finally selected the scale items via empirical analyses. A description of the data collection and item analysis procedures adopted in the empirical study follows.
DATA COLLECTION
Data on person concepts, product concepts, and self-concepts were obtained from student subjects in a series of two surveys. The first survey involved 167 students. Data on nine brands of automobiles and three measures of self-concept were obtained. The nine brands of automobiles selected were relatively homogeneous in size and price. Imported brands were not included. Each brand had a distinctive image and was well-known to the students as determined in a pretest. These controls on brand selection were imposed to eliminate the obvious dimensions used to discriminate automobile brands. The three measures of self-concept employed were ideal self ("the person I would ideally like to be"), actual self ("the person I am"), and social self ("the person as I believe other people see me") (Wylie 1975) . The data obtained from each respondent included:
-Ratings of the nine brands of automobiles and three measures of self-concept on the initial list of 27 semantic differential scale items. -Similarity judgments on all possible (36) pairs of brands of automobiles (Green and Carmone 1970) .
The similarity judgments were obtained as an additional measurement of conceptions about automobiles. To control for the order effect, about half the students in the sample first provided similarity judgments and then the ratings on the semantic dif^ferential scales; this order was reversed for the other half of the sample.
The second survey was conducted after a period of four weeks and involved 187 students, 135 of whom had also participated in the first survey. Data on nine personalities (actors) and the same three measures of self-concept were obtained. Personalities were homogeneous with respect to sex and profession. A pretest indicated that "actors" was the person concept with which students were most familiar. Hence, the nine actors most popular with the pretest sample were selected. The data obtained were similar to those obtained in the first survey and included semantic differential ratings and similarity judgments on all actor pairs.
Because of the objectives of the study, a student sample was deemed to be appropriate. The particular concepts selected, automobile brands and actors, were determined in pretests to be familiar, relevant, and meaningful to the students. Self-concept scales developed in psychology typically have been based on student samples or other specific groups (Wylie 1975) . Furthermore, Osgood, Suci, and Tannenbaum used student samples in many of their studies and point out certain advantages in using student subjects in such studies (1957, p. 32) .
The time interval between surveys was selected to be four weeks as that period was deemed long enough to prevent any carryover effects of self-concept ratings yet short enough to control for any natural and gradual changes in the self-concepts of the subjects. Hence, this interval also was considered reasonable in terms of test-retest rehability. Another consideration in selecting this interval was to minimize demand artifacts which can arise in within-subject designs and longitudinal studies (Sawyer 1975) . Interviews with some of the subjects after the second survey revealed that none of them were able to guess the true purpose of the study.
ITEM ANALYSES
The objective of analyses was to reduce the initial set of 27 items to a smaller set of items to constitute the final scale with a minimal loss of ability to capture perceptions of self-concepts, person concepts, and product concepts. Toward thds end, three analytical procedures-factor analysis, cluster analysis, and regression fitting in multidimensional space-were employed. A combination of these procedures was used so that multiple criteria could be adopted for the selection of final scale items as has been advocated by Nunnally (1967) and Thorndike (1967) , among others.
Factor A nalysis
To determine which variables have high intraset correlations and low interset correlations and to summarize the data in terms of a set of underlying constructs, factor analysis was performed. Two different strategies were adopted to factor analyze ratings obtained on the 27 scale items in each survey. For the first survey, in the first strategy ratings of each of the three self-concept measures and each of the nine brands of automobiles were independently factor analyzed. This step yielded 12 (3 + 9) different factoranalytic solutions. In the second strategy the data were pooled across self-concepts and then independently across brands. That is, the ratings for all three self-concepts were grouped and factor analyzed. Likewise, the ratings for all nine brands were pooled and subjected to factor analysis. Thus, two factor analytic solutions were obtained under the second strategy. These two strategies were also applied in factor analyzing the data obtained from the second survey. Principal factoring with iteration, the most widely accepted factoring method, followed by varimax rotation was used to extract the factors.
A comparison in qualitative and quantitative terms revealed that the two factoring strategies yielded similar results. Qualitatively, the factor pattern matrices of different solutions were compared in terms of variables' loadings. Most of the items yielded similar factor patterns across the different solutions. Those scale items which did not show factorial stability were candidates for elimination. A quantitative comparison was made in terms of the coefficient of factor congruence. In most cases, particularly for the first four factors accounting for a large percentage of the variance, the factor congruence coefficient was at least 0.9. Although no statistical tests are associated with this coefficient, it is a common practice to accept factors as equivalent if their congruence coefficient is 0.9 or greater (Mulaik 1972) .
Although most of the solutions yielded only six factors, subjective analysis indicated that the factors extracted refiected the original factorial composition of the items to a fair extent. The main differences could be ascribed to the tautness and aggressiveness factors which did not load on any of the factors. Table 1 is a typical rotated factor pattern matrix. Factors 1 through 4, respectively, may be interpreted as evaluation, novelty/receptivity, potency, and activity. Only the unclassified items load on factors 5 and 6. Also, some items did not load on any of the factors in any of the analyses. This outcome suggested that either these items did not explain significant variation in the data or these items were unique. Cluster analysis was used to identify the unique items.
Cluster A nalysis
Johnson's (1967) hierarchical clustering max procedure was used to obtain cluster analytic solutions. This procedure takes as input matrices of dissimilarities (interpoint distances) and converts them to ultrametric distances.' The data for the three measures of self-concept were pooled and interpoint distances among the 27 items obtained separately for each survey. Similarly, the data for the nine brands of automobiles in the first survey and the nine person concepts (actors) in the second survey were pooled independently and interpoint distances among 27 items computed. Each set of interpoint distances was analyzed separately by Johnson's procedure. The results of clustering agreed closely with those obtained by factor analyses. The set of items which loaded on the same factor also tended to cluster together. To illustrate such a congruence of results, the clustering solution corresponding to the factor analysis of Table  1 is shown in Figure 2 . However, clustering did provide some additional insights. The youthful-mature item 'if {dx,y) is the distance between x and y, we say that the ultrametric inequality is satisfied for the triple x, y, and z if d{x,z):&mdLx{d (x,y), d(y,z) \. If the ultrametric inequality is satisfied for all triples, d defines an ultrametric on the points. Further discussion of the ultrametric inequality and its use in hierarchical clustering is provided by Johnson (1967) and Green and Wind (1973, p. 364-8) . emerged as unique in all four cluster analyses. Also, the item rugged-delicate was better described as a unique item.
Reduced Space Regression Eitting
The rationale for regressing the initial items on a reduced multidimensional space was to obtain additional information on which items contributed most to capturing perceptions about automobile brands and actors. Each of the 27 initial scale items was separately regressed in the automobile brands (actors) reduced space configuration derived from the semantic differential ratings. The coefficients of multiple correlation so obtained provided an index of the relative extent to which each scale item contributed to capturing brand (actor) perceptions. To explain the regression fitting procedure, let us consider, for example, the automobile rating data. The 9 X 27 matrix of individual-level ratings of the nine brands of automobiles on 27 scale items was submitted to the DISTRS program and a 9 X 9 matrix of interbrand distances was obtained for each respondent (Green and Rao 1972) . These 9x9 matrices were used as input to the INDSCAL procedure (Carroll and Chang 1970) and a group-level stimulus configuration of the nine brands in a five-dimensional space was obtained. The INDSCAL configuration was used as the fixed stimulus space to which the 9x9 interpoint distance matrices of subjects, 30 at a time, were fitted via the ALSCAL procedure (Takane, Young, and de Leeuw 1977) . The individual differences option of ALSCAL was used for this purpose, the dimensional weights being constrained to be non-negative. The individuallevel dimensional weights and the group-level stimulus configuration were used to derive one configuration of automobile brands for each respondent.
Next, each of the 27 initial scale items was regressed separately on this reduced space. The dependent variable in the regression was the rating of brands on the particular scale item and the explanatory variables were the coordinates of the brands in the five-dimensional space derived via ALSCAL. The data for regression analysis were pooled across all the respondents. The same analytic procedure was repeated for the person concept (actors) rating data. The coefficients of multiple correlation, reported in Table  2 , indicate the relative extent to which each scale item contributed to capturing perceptions about automobile brands and actors.
The interpretation of dimensions in multidimensional scaling is much more difficult than the interpretation of clusters in hierarchical clustering or even the interpretation of factors in factor analysis (Hauser and Koppelman 1979) . As Green and Carmone (1972, p. 205 ) point out, in multidimensional scaling, "the researcher is forced to label the dimensions quite subjectively." However, an attempt was made to interpret the dimensions of INDSCAL solutions on the basis of the pattern of stimuh configurations obtained and the results of reduced space regression fitting (Green and Rao 1972, p. 66-9; Hauser and Koppelman 1979) . Though this analysis was subjective it revealed that the dimensions recovered via IND-SCAL were generally consistent with the results of factor and cluster analysis. The major difference between these solutions could be ascribed to the receptivity factor which did not crystallize as an interpretable dimension in INDSCAL analysis. The ALSCAL procedure was used because, in comparison with other similar methods, it is robust, flexible, and rapid (Takane, Young, and de Leeuw 1977) . The authors of this procedure claim that "AL-SCAL is the first viable algorithm for nonmetric individual differences multidimensional scaling" (p. 63). Alternatively, the PROFIT procedure (Green and Wind 1973) could have been used for fitting item ratings in the multidimensional spaces. The results of factor analyses, clustering, and regression fitting were used to select the items to constitute the final scale.
Selection of Final Scale Items
The following criteria were used to select the final scale items from the initial set of 27 items.
-High loadings on the factor they represent. -High correlations with the other items representing the same factor or cluster. -Low correlations with items representing other factors or clusters. -Relatively high degree of stability across the selfconcepts, automobile brands, and actors. -Retention of items identified as unique by cluster analytic solutions. -Relatively high coefficients of multiple correlation with multidimensional space coordinates as determined by regression fitting.
Accordingly, 15 items were selected to constitute the scale for measuring self-concepts, person concepts, and product concepts (Table 3) . Six of the factors are represented by two items each, three items being unassigned. The tautness and aggressiveness factors are not reflected in the fmal scale. Note that these factors had failed to crystallize in the factor analyses. Also none of the items (in the list of 27 items) representing these two factors emerged as unique in the cluster analysis. The reliability and validity of this final scale were assessed and the results are reported in the following section.
SCA LE RELIA BILITY A SSESSMENT The reliability of a scale can be assessed by test-retest, internal consistency, and alternative forms methods (Peter 1979) . In emphasizing the need to generate reliable measures, Jacoby (1978) points out that a "fundamental problem with our measures is that data regarding their reliability, particularly test-retest reliability, are rarely provided." An effort therefore was made to assess the test-retest reliability of the scale items. One hundred thirty-five students participated in both surveys. In each survey, these subjects rated their ideal self, actual self, and social self on the same set of semantic differential scales. Hence, it was possible to calculate the four-week test-retest correlations for every item in the final scale for each measure of self-concept. A four-week interval seems reasonable considering the carryover effects, demand artifacts, and stability of students' self-concepts. The results are reported in Table 3 . All correlations are significant at a = 0.01 level. In addition, overall reliability of the scale was assessed at the individual level for each measure of self-concept. This analysis involves correlating each individual's appropriate selfconcept scores obtained at the two time periods. The average test-retest correlation for the ideal self-concept measure is 0.80 with a range of 0.33 to 0.98. The average correlation for the actual self-concept is 0.70 with a range of-0.27 toO.98. The corresponding figures for the social self-concept are 0.68 for the average and -.03 to 0.96 for the range. The percentage of subjects who had significant correlations for the ideal, actual, and social self-concept measures is respectively 97.7, 88.6, and 89.4. A comparison with the results obtained in previous marketing studies (Peter 1979) shows that the scale items have an acceptable level of test-retest reliability.
Given the multidimensional nature of the scale, it is not very meaningful to estimate an overall measure of internal consistency (Campbell 1976; Peter 1979) . However, where appropriate, the coefficient alpha was computed for each subset of scale items that make up a particular factor. This analysis was performed separately for automobiles, actors, and the self-concept measures obtained in each time period. With a single exception, these coefficients are in the range of 0.5 to 0.7. These values seem reasonable when compared with those obtained in other marketing studies and the evaluation guidehnes suggested by Peter (1979, p. 15) .
The alternative forms method was not adopted because several problems are associated with this approach. Developing substantially equivalent alternative measures is difficult. Furthermore, as the self-concepts ofthe subjects were expected to be stable over the test-retest period, the alternative forms measure was not considered necessary. This form of reliability assessment is not popular in marketing. For example, Peter (1979) , in reviewing 400 marketing studies, found that the alternative forms approach had not been used in a single study. As satisfactory results were obtained for reliability, an attempt was made to assess the validity of the scale.
SCA LE VA LID A TION ANAL YSIS
Validation of a scale involves an examination of content validity, criterion vahdity, and construct vaUdity. Ordinarily, content validity is examined by the personal judgments of experts in the field (Green and Tull 1978, p. 197-8) . The initial set of 27 items was selected on the basis of the judgments of four experts. The fmal scale developed also was subjected to independent evaluations by these judges. The judges were in agreement on the appropriateness of the scale content. Further support for face validity was obtained by examining patterns of configurations of automobiles and actors obtained from scale ratings. As it was not feasible to develop an external criterion against which the scaling results could be matched, criterion vaUdity was not investigated.
In testing for construct validity, the convergent, discriminant, and nomological validity should be examined (Cohen 1979 ). Nomological vaUdity is tested by relating measurements to a theoretical model that leads to further deductions, interpretations, and tests. Given the current state of the art in perception and attitude research, assessment of nomological vaUdity for these measurements must await further theoretical developments. Partly for this reason, the nomological aspect has been largely ignored in attempts to assess construct vaUdity in marketing (e.g., Bagozzi et al. 1979) . However, convergent and discriminant validity of the scale were examined.
The multitrait-multimethod approach was adopted (Campbell and Fiske 1959) . The two traits were automobile and actor and the two methods were semantic differential and similarity ratings. These two methods are very dissimilar and have been used previously to vaUdate semantic differential scales (Osgood, Suci, and Tannenbaum 1957; Rowan 1954; Wilson 1954) . The vaUdation analysis was carried out at the individual respondent level. The automobile brands and actors semantic differential ratings of each respondent were analyzed independently by the DISTRS procedure to obtain interpoint distances for each of the concepts in their respective semantic differential spaces. The similarity ratings of automobiles and actors also were used as measures of interpoint distances. By the approach of Spence and Domoney (1974) , the four sets of interpoint distances were intercorrelated to obtain measures of the extent to which the different pairs of perceptions matched. These product moment correlations (based on n = 36) for the various ceUs of the multitrait-multimethod matrix are given in Table  4 . These entries in Table 4 are averaged across the 135 respondents who participated in both surveys. The percentage of respondents with significant correlations for each ceU of the matrix also is reported in Table 4 .
The pattern of results in terms of the magnitude of the correlations as well as the percentage of respondents with significant correlations given in Table  4 is in the expected direction. The relatively high correlations in the validity diagonal cells 2 and 5 indicate convergent vaUdity. This inference is further strengthened by noting that 63% of the respondents in ceU 2 and 85% of the respondents in ceU 5 have significant correlations. In contrast, the percentage of respondents with significant correlations in all the other ceUs is six or less, about what one would expect by chance alone. The very low and nonsignificant correlations in heterotrait-monomethod cells 1 and 6 indicate that method variance virtuaUy does not exist. The same inference can be derived also by examining the difference in level of correlations between parallel values of the heterotrait-monomethod cells 1 and 3. Any contribution of method variance would be indicated by the elevation of the correlation in cell 1 above that of cell 3. However, we find that the correlations in both these ceUs are not significant and about the same in magnitude. The low and nonsignifi- cant correlations in the heterotrait-heteromethod cells 3 and 4 do not reflect any method covariance but rather indicate divergent validity. These results are not surprising as independent traits as wetl as independent methods were employed. In sum, alt three applicable criteria of Campbell and Fiske (1959, p. 82-3) are satisfied, showing that the scale constructed has reasonable convergent and discriminant validity.
CONCLUSIONS
In many marketing situations, researchers are concerned with the measurement of self-concepts, person concepts, and product concepts. In such studies, the use of valid and reliable scales to measure the concepts being investigated could make a significant contribution in obtaining ctearcut and unequivocal findings. A scale to measure self-concepts, product concepts, and person concepts is developed in this article. Estimates pertaining to the reliability and validity of the scale are reported. This scale might be appropriate for measuring a wide variety of self-concepts, person concepts, and product concepts. For example, this scale would be applicable for coordinating the image of a product with the setf-concept(s) of a target market and image of a spokesperson that might be used in a testimonial for that product. As a specific illustration, the scale could be used for measuring the ideal self-concept(s) for consumers in the target market for perfume. A perfume brand could then be developed to match that image most closely. The scale could also be used to select a spokesperson to best match the brand image and self-concept(s) of the target consumers. However, this scale is by no means a general instrument which could be employed in all instances. In some situations the researcher may deem it appropriate to modify this scale or to even develop another scale more suitable to the specific problem. In such cases, the methodology presented here could aid substantially in the scale development task.
